principles (HR2) could be separated from at least the main part of lethal toxicity, while the other (HR1) associated with it .
In the present work, a study was undertaken on chromatographic fractionation of venom of Habu (Trimeresurus flavoviridis), a Crotalidae, in an attempt to obtain fur ther informations about the relationships among hemorrhagic activity, lethal toxicity and proteolytic activity. 
MATERIALS AND METHODS

RESULTS
AND DISCUSSIONS
Chromatography of Crude Venom on CM-Cellulose Column
In an attempt to obtain data bearing on the relationships among the biological activities the crude venom was fractionated by chromatography on CM-cellulose column. The results are shown in Fig. 1 .
The chromatographic profile shows 6 major peaks. Recovery of protein was 100%. Since it was not possible to measure the recovery of biological activities in all the individual fractions, effluent fractions were usually combined as indicated in Fig. 1 , concentrated by dialysis against polyethylene glycol, dialyzed against physiological saline and then assayed for lethal toxicity, hemorrhagic activity and proteolytic activity on casein. The results are summarized in Table 1 .
The total recovery was 29.9% for hemorrhagic activity, 60.7% for lethal toxicity, and 55.6% for proteolytic activity on casein.
From Table 1 it might be suggested that there existed in this venom at least two hemorrhagic fractions (I and VI-VII) and also at least two lethal fractions (I and VIII).
As is also shown in Table 1 , fraction I which has passed through unadsorbed on the column manifested lethal toxicity (recovery 28.6%) and hemorrhagic activity (recovery 13.7%), whereas the same fraction showed no detectable proteolytic activity on casein, indicating that lethal toxicity as well as hemorrhagic activity in fraction I were indepen- dent of proteolytic activity on casein. The results provided an additional evidence for the previous suggestion that a considerable part of hemorrhagic activity might be unrelated to proteolytic activity on casein (Ohsaka et al., 1960 b, c) . They also fortified the previous conclusion that the main part of lethal toxicity and that of proteolytic activity on casein were independent of each other (Ohsaka, 1960) . Table 1 also shows that fraction VII contained 22.6% of proteolytic activity on casein (specific activity 2.48) and 6.4% of hemorrhagic activity (specific activity 0.70), while only a small part of lethal toxicity (2.5%, specific activity 0.27) was involved in this fraction. Fraction VI is similar to this fraction with respect to its content of biological activities. On the other hand, 20.1% of lethal toxicity (specific activity 0.90) was associated with fraction VIII which contained only minor parts of hemorrhagic activity (2.7%, specific activity 0.21) and of proteolytic activity (5.8%, specific activity 0.26). Therefore it was suggested that among these fractions (VI-VIII) the main part of lethal toxicity and that OHSAKA Vol. 13 of proteolytic activity on casein were independent of each other, being in good accordance with the previous finding (Ohsaka, 1960) . It was also noted that in these fractions (VI-VIII) hemorrhagic activity could not be separated from proteolytic activity on casein.
As for the possible relationship between hemorrhagic activity and lethal toxicity, Table  1 shows that fraction VIII contained 20.1% of lethal toxicity (specific activity 0.90) in contrast to the fact that it involved 2.7% of hemorrhagic activity (specific activity 0.12), suggesting that both might be due to separate entities. In fraction 1, on the other hand, these activities could not be separated from each other.
From Table 1 , it was noted that fraction I was roughly twice as lethal as crude venom. As an increase in potency of this degree as well as elimination of proteinase on casein were attained by a single passage of a crude venom solution through a column, the method should be of considerable use for purification of lethal principle. 
unadsorbed peak (I') which appeared in about the same position as in Fig. 2A . The chromatographic validity of fraction I was thus verified. saline, heated for 30 minutes at temperatures indicated. After centrifugation, the supernatants were assayed for hemorrhagic activity. ** Hemorrhagic activity after heating was expressed as the relative potency to the activity before heating of each sample. The values in parentheses show the fiducial limits of a relative potency at 95% level of probability. The common variance s2 was 0.612.
two fractions (at 5% risk). The results indicated that the two hemorrhagic fractions might differ from one another. Whether one of these hemorrhagic fractions corresponds to either of those obtained by zone electrophoresis (HR1 and HR2) is remained to be ascertained.
SUMMARY
The venom of Trirneresurus flavoviridis (Habu), a Crotalidae, has been fractionated by chromatography on CM-cellulose with special regard to hemorrhagic activity, lethal toxicity and proteolytic activity on casein.
1. The hemorrhagic activity and the lethal toxicity were eluted respectively in att least two different fractions from the column.
2. In one of the fractions thus obtained lethal toxicity as well as hemorrhagic activity were separated from proteolytic activity on casein.
3. Possible relations among the biological activities were discussed. 
